Mechanism of activation of rat liver microsomal glutathione transferase by noradrenaline and xanthine oxidase.
Activation of glutathione transferase activity in rat liver microsomes under a variety of conditions producing oxidative stress was investigated. Neither hydrogen peroxide (10 mM) (added or produced endogenously by glucose + glucose oxidase) nor duroquinone together with an NADPH-regenerating system (which generates the superoxide anion radical) had any significant effect on the glutathione transferase activity towards 1-chloro-2,4-dinitrobenzene. On the other hand, incubation of microsomes with 1 mM noradrenaline (which autooxidizes and generates superoxide anion radical) gave a 160% activation, as shown earlier (Aniya and Anders, J Biol Chem 264: 1998-2002, 1989). This was taken as an indication that microsomal glutathione transferase could be activated by oxidative stress. Here, we demonstrate that activation by this compound is due to covalent binding (presumably of the quinone formed during autooxidation). The xanthine/xanthine oxidase system, which generates the superoxide anion radical and hydrogen peroxide, increases microsomal glutathione transferase activity, but this activation was not dependent on the presence of xanthine. Western blots of microsomes treated with xanthine oxidase revealed that activation was due to proteolysis (presumably by contaminating proteases in the xanthine oxidase). In conclusion, there is no firm evidence that rat liver microsomal glutathione transferase is activated directly by reduced oxygen species in the microsomal system. The possibility remains that oxidative stress triggers secondary mechanisms such as generation of reactive intermediates and/or activation of proteolysis, which can in turn increase enzyme activity.